SUNNAAS SYKEHUS, the Sunnaas Hospital, is a municipal institution for Medical Rehabilitation for Oslo, Norway, with 247 beds.
The Hospital has a special 25-bed Spinal Cord Unit. Approximately 40 new cases from all over the country have been admitted each year for the last few years, and in addition some 25 patients return for regular check-up. Our figures indicate about 60 new spinal cord injuries per year in Norway, or 15 new cases per million inhabitants per year. This corresponds with findings elsewhere. Precise statistics will be published later.
In Scandinavia spinal cord injuries are primarily treated in surgical and neurosurgical institutions. It may take days or even weeks, in our case an average of 8 weeks, before the patient is referred to the Rehabilitation Clinic.
On admission to the Sunnaas Hospital the patient will start bladder training, emptying the bladder at set hours during the day, five times in 24 hours, the first four times subsequent to intake of a determined amount of fluid. The patient will be intermittently catheterised and will be trained to control bladder emptying by expression or suprapubic tapping. Residual urine up to 200-300 ml is considered acceptable during the first weeks. If this regime, which includes the use of various types of pharmaca, does not meet with success the patient will be referred to the Municipal Urological Department for evaluation.
The object of this follow-up study has been to assess both the results of our primary bladder training and the urological status and bladder emptying habits at the follow-up.
Materials and Methods
The material originally consisted of 152 patients admitted to the Hospital during the 9-year period 1966-1974. All patients were traumatic spinal cord injuries, about 40 per cent incomplete lesions, 85 per cent males. The mean age (Table I) . These patients had all initially been treated with per manent catheters. Case histories gave adequate data on the primary handling of bladder problems in II6 of these patients. In some cases the catheter was removed on admission without, however, a subsequent bladder regime.
During September I975 questionnaires were sent to all I52 patients. We received answers to I I2 of these. In the course of April-June 1976 we performed urological check-ups on 7I of these patients, with urine analysis, residual urine and IVP. Where pathological conditions were found kidney function was examined.
Results
On discharge, 23 of the II6 patients had regained complete control with spontaneous voiding (Table II) . These were all cases of incomplete spinal lesions. Twenty-two patients developed autonomous bladders and effected voiding by abdominal pressure or manual expression. There were 68 cases of reflex bladder. Only three patients were discharged with indwelling catheters, successful emptying having proved impossible mainly because of the ages of these patients.
An average of 8 weeks was needed to gain control in cases of reflex bladders and 9l weeks in autonomous bladders (Table III) . The younger the patient, the quicker this control was achieved (Table IV) . Of the patients with non-spontaneous emptying, 55 had undergone urological control the last week before discharge. Our findings were as follows (Table V) : 80 per cent had physiological urine according to routine examinations and urine micro; 65 per cent had sterile urine (less than 10-5 bacteria per ml). IVP indicated a slight degree of hydronephrosis or hydroureter in II per cent of the cases. 10 per cent had bladder diverticuli. We found bladder stones in 23 per cent of the cases; all of these had suffered repeated infections.
There was normal kidney function in all cases, with physiological urine and normal values for urea and creatinine in serum. Residual urine immediately prior to discharge showed values ranging from 0 to 220 ml; in 80 per cent of the patients less than 150 ml, mean value 75 ml (Table VI) . 
Low (less than 150 ml) 45 80 High (more than 150 ml) 10 20
Total 55 100
Mean: 75 ml.
Our follow-up study showed that bladder-emptying patterns had undergone no major changes (Table VII) . For various reasons indwelling catheters were in use in the case of five patients who on discharge had reflex bladders. A further analysis indicates that patients tend to establish an emptying pattern in the course of the first two to three years following discharge-a pattern less strictly timed both as to intake and emptying (Table VIII) . Approximately half the patients prefer urinals or pads.
Repeated urinary infections had occurred in 35 per cent of the cases of reflex bladder and in 55 per cent of those with autonomous bladders (Table IX) . Acceptable quantities of residual urine (Table X) were found in 65 per cent of the cases (less than 150 ml), 4 per cent, had indwelling catheters. In one case of incontinence the patient was discharged with an ileum bladder. In this case bladder training had proved impracticable, due to a reactive psychosis.
IVP Results
IVP examinations gave the following results: 14 per cent had pathological IVP findings, as compared to I I per cent on discharge. Our follow-up study shows that bladder training with intermittent catheterisa tion can lead to a balanced bladder function in a reasonably short time (8-10 weeks), even if there is a considerable lapse of time between injury and an estab lished bladder routine. Studies by Vivian and Bors (1972) support these findings.
Our young patients reached a balanced bladder control quicker than the older ones. Vivian and Bors (1972) have shown that patients under 50 more easily gain control than those over 50. Within a certain age limit, the younger the patient the easier it seems to gain control.
Residual urine was reduced to acceptable quantities in good time before discharge. If necessary this was done with the help of surgery, as in the case of five of our patients (three TUR, one prostatectomy, one extern sphincter resection). 20 per cent of our patients still did not meet our standards as to residual urine immediately prior to discharge, but in no case did the quantities exceed 220 m!. We find this result acceptable, as does Gibbon (1974) . As a result of this liberal attitude towards residual urine requirements, the number of patients discharged without catheter has been as high as 96 per cent as compared to 26-95 per cent noted by other authors (Bors & Camarr, 1971) .
A total of 23 per cent was treated for bladder stones during hospitalisation. In most cases stones had formed before admission. This rather high percentage can only be ascribed to the fact that the patients had been treated with indwelling catheters prior to admission, had non-sterile urine and had been immobilised, thus being susceptible to stone formation (Guttmann, 1973) . We do not consider bladder stones as representing a serious threat to normal kidney function and in this we have the support among others of Price et al. (1972) . However, stones do tend to impede a balanced bladder function.
As to the incidence of pathological changes as disclosed by IVP tests we have found hydronephrosis in I I per cent of our patients. Other authors have noted approximately 20 per cent (Scher, 1975; Ascoli, 1970) . As a single phenomenon hydronephrosis probably does not represent a danger of kidney damage but it does signal the necessity of being aware of possible urinary complications.
All the patients studied had pyuria on admission. On discharge 60 per cent had sterile urine. These values may be somewhat misleading since some of the patients were receiving urinary antiseptic medication at the time of the test, but our results are in accordance with similar tests, as shown by Vivian and Bors (1972) .
Data at Check-up
Check-up indicated that drinking and emptying habits had changed since discharge. Only half the patients had kept to a regular schedule and many patients had adapted this to their own individual routine. In quite a few cases emptying was effected on signals from accompanying autonomous phenomena, such as headaches or sweating. Half the patients used urinals or pads. These were preferred for socio-psychological reasons even if not imposed by necessity.
There was a tendency to increased residual urine after discharge from hospital. In fact, 35 per cent of our patients had more than 150 ml as opposed to 20 per cent on discharge. Despite the fact that none had more than 350 ml, these findings do emphasise the need for regular control of residual urine also after discharge.
Registered as flare-ups and pyuria at check-up the rate of urinary infection was 40 per cent of all patients. However, patients with autonomous bladders seemed more susceptible to infection than patients with reflex bladders. These findings are supported by other studies (Sher, 1975) , showing a higher frequency of X-ray revealed pyelonephritic changes in paraplegics than in tetraplegics.
Our IVP results after the follow-up showed very few pathological changes of the upper urinary tract. The frequency of hydronephrosis and hydroureter seems unchanged, while we found a small increase in the number of pyelonephritic changes. Even so, our figures (three of 71 patients, or 4 per cent) are low com pared to Sher's findings (1975) , but then our period of observation may be too short for conclusions.
Our patients had suffered few other complications after discharge. Of the 152 patients, two had been treated surgically for kidney stones, one had been operated on for a ureter stone and one had been treated for prostate adenoma. Two patients had shown signs of kidney failure. Only three of the six deaths which occurred after discharge can be ascribed to the initial spinal injury (two cases of pyelonephritis and one of sub arachnoidal haemorrhage subsequent to an autono mous crisis). [1966] [1967] [1968] [1969] [1970] [1971] [1972] [1973] [1974] . Registration of urological data was done in 55 of these cases prior to discharge and 71 cases were included in a follow-up study. A study was made of the bladder-emptying habits of 112 patients with a mean observation period of 4t years.
The study indicates that most patients will gain balanced function through bladder training and intermittent catheterisation. In spite of a liberal attitude in the question of residual urine and for medical therapy in preference to surgical intervention whenever possible, we have seen few pathological changes of the upper urinary tracts. The use of indwelling catheter in the acute stage of the injury contributes to infections and stone formation but does not seem to represent a serious impediment to a balanced bladder function. A bladder-emptying regime must be planned in good time before discharge and must take into consideration the patient's individual daily routine. The regime must include regular check-ups, with urine tests, residual urine checks, and IVP, complemented by special examinations of possible pathological changes of the upper urinary tract. Les resultats de cette etude nous montrent que la plupart des patients atteint une fonction vesiculaire balancee, en adoptant un regime d'entrainement et de catheterisation intermittante.
Malgre la politique liberale adoptee a l' egard des quantites admissibles d'urine residuelle et malgre Ie choix d'une therapie medicale en preference a l'intervention chirur gique, nous n'avons registre que de modestes modifications pathologiques des voies urinaires superieures.
L'usage de chathetre permanent durant la phase aigue de la lesion dispose a 1'infection et a la formation de calculs vesiculaires, mais ne parait pas representer d'obstade a l' etablisse ment d'une fonction balancee de la vessie.
On doit s'efforcer a etablir un programme de vidage de la vessie bien a l'avance de la sortie de l'hopital et s'appliquer a incorporer ce regime a la routine individuelle du malade. II doit indure des controles reguliers, avec des examens d'urine, controles d'urine residuelle et des tests IVP, ainsi que des examens complementaires pour la detection de modifications pathologiques des voies urinaires superieures. Die Studie ergab eine balancierte Funktion der Blase in den meisten Fallen durch intermittierende Katheteriserung und Blasentraining.
Geringe pathologische Verander ungen im obern Harntrakt als Folge von Residualharn wurden beobachtet trotz bevorzugter konservativer Behandlung.
Dauer Katheter im akuten Stadium der Lahmung verursacht Infektion und Stein formation, bildet aber keine schwere Behinderung fur die Entwicklung einer balancierten Blasenfunktion.
